INTRODUCTION
Congenital hemolytic anemias are a group of infrequent diseases that can be produced by membrane, hemoglobin or enzyme disorders. They usually express clinically after infancy, but some cases have been reported as congenital hemolytic anemias affecting newborns. Hereditary xerocytosis (HX) is a red cell membranopathy in which erythrocytes are dehydrated and less resistant to shear stress, which results in hemolysis. Nonimmune hydrops fetalis is a rare complication of this disorder. We report a case of HX that was diagnosed prenatally as fetal ascites was detected during routine ultrasonography.
CASE REPORT
This is the third pregnancy of a 30-year-old Caucasian woman with a history of hemolytic anemia, which had been diagnosed with HX. At the age of 16 years she underwent splenectomy, with improvement of hemoglobin levels, but with persistent hemolysis. Later a cholecystectomy was performed. She had had two spontaneous abortions.
Antenatal tests for hepatitis B, hepatitis C and human immunodeficiency viruses, as well as for syphilis, were negative, with immunity for cytomegalic and rubella viruses. At 21 weeks of gestational age, fetal ascites was detected in ultrasonographic examination. Fetal measurements were concordant with the gestational age by the date of the last menstrual period. However, a single umbilical artery, minimal pericardial effusion and normal intestinal loops floating in a large quantity of ascitic fluid were observed. At 22 weeks, gestation cordocentesis demonstrated fetal hematocrit of 32% and mean corpuscular volume (MCV) of 128 fl. Karyotype was 46XX. At 24 weeks gestation, since fetal hematocrit had dropped to 28%, an intrauterine erythrocyte transfusion was performed. Pericardial effusion disappeared by the 25th week, but ascites remained unchanged. At 28 weeks of gestational age, with the intention of diminishing ascites, an albumin transfusion was administered. At 31 weeks gestation, ultrasonographic examination revealed polyhydramnios and unchanged ascites.
Cesarean section was performed in gestational week 32. Previously, betamethasone was administered to induce pulmonary maturation. There were no risk factors for perinatal infection. A female infant with a markedly increased abdominal circumference was born. She showed scarce spontaneous respiratory activity, as well as hypotonia and cyanosis, but this depression rapidly improved. Apgar scores were 7 and 10 at 1 and 5 minutes, respectively. Birth weight was 2615 g, although 1700 g was taken as the approximate actual weight, according to her gestational age of 32 weeks and to her somatometry (length 42 cm, head circumference 31 cm). Abdominal circumference at birth was 37.5 cm. At physical examination, there was a mild subcostal respiratory retraction, a palpable ascitic wave and a systolic I/VI murmur. Echocardiograph examination at 2 hours of age showed a pattern of moderate-to-severe pulmonary vascular hypertension. Arterious ductus was still patent. There was no pericardial effusion.
Initial mild respiratory distress progressively disappeared and blood gases were normal. Phototherapy was started on the first day, as total bilirubin was 7.7 mg/dl. On physical examination, she exhibited erythema toxicum, mild edema in hands and feet and diastases of abdominal muscles. Initial laboratory findings are shown in Table 1 . Platelets and white blood cells were normal.
A diagnostic paracentesis was performed on her 5th day of life: 30 ml of yellow ascitic fluid was removed, with protein 33 g/l, dextrose 87 mg/dl and leukocytes 326/mm 3 (75% lymphocytes, 25% polymorphonuclear). On this same day, she showed clinical and analytical signs of infection so, after cultures had been taken, antibiotic therapy was initiated. The blood culture grew Klebsiella pneumoniae. She received one packed red blood cells transfusion, as hematocrit was 29%.
The patient's course was favorable and she was transferred to the neonatal intermediate care unit. Abdominal ultrasound showed ascites and a liver of homogeneous consistence. Echocardiography no longer displayed pulmonary vascular hypertension. She was discharged home on day 21, and subsequently followed as an outpatient.
During the first 4 months of life, hematocrit levels were around 26% and haptoglobin under 7.3 mg/dl (normal values 25 to 170 mg/dl), but after the 5th month, hematocrit increased to over 30% and normal haptoglobin levels were attained. The patient received no further transfusions. Peripheral blood smears showed anisocytosis, polychromasia and some spherocytes and stomatocytes. Total bilirubin has been around 2 mg/dl, the most part of it not being conjugated, and the reticulocyte count has been around 9%. The patient has been clinically well, with a normalized abdominal circumference and an adequate weight gain.
DISCUSSION
Congenital hemolytic anemias due to membrane defects include spherocytosis, elliptocytosis and stomatocytosis; all three show characteristic morphologic changes of red blood cells in the peripheral blood smear. Xerocytosis is also a membranopathy but it is not so evident at microscopic examination. Xerocytes are dehydrated erythrocytes, less resistant to shear stress. The membrane of these cells has an increased passive permeability to sodium and potassium; however, the quantity of potassium that leaves the cell exceeds the quantity of sodium that comes into the cell; the result is a decrease in total monovalent cation content and, as a result, a loss of water. These cells, containing a lower amount of water, are less deformable than normal erythrocytes and are easily eliminated from the circulation mainly by the spleen. Furthermore, they are more resistant to osmotic lysis and to heat denaturation than normal erythrocytes. Xerocytes appear to be macrocytic, despite their dehydration, but this is an artifact of their stiffness: in electronic counters the measurement of cellular volume depends on the resistance of a cell passing through an electric field, and as xerocytes become less deformed than normal erythrocytes, MCV appears to be higher. 1, 2 Hereditary xerocytosis is transmitted as an autosomal dominant trait and linked to 16q23 to q24. Several families have been identified, but the exact prevalence is not yet known. In general, clinical symptomatology includes a mild hemolytic anemia associated with a high reticulocyte count and significantly increased mean corpuscular hemoglobin concentration (MCHC). Splenectomy does not seem to be beneficial, as the rate of hemolysis is not reduced. Presumably, other parts of the reticuloendothelial system easily detect and destroy the xerocytes.
The mother of our patient had been diagnosed with xerocytosis (increased cation fluxes through erythrocyte membrane, decreased erythrocyte osmotic fragility) 3, 4 allowing etiological diagnosis when fetal ascites was observed. Genetic mapping has been performed on families with HX and a locus has been identified on the long arm of chromosome 16 (16q23 to q24). Unfortunately, to date, there are no known genes resembling a sodium-potassium transporter located within this locus. As the candidate gene has not been identified, diagnosis is based on increased cation fluxes and decreased osmotic fragility (increased resistance to osmotic lysis). Only two cases of xerocytosis complicating pregnancy have been reported. The first was managed with partial fetal exchange transfusion and serial paracenteses, although fetal hydrops persisted. The infant was born at 33 weeks of gestation and received a neonatal exchange transfusion. 5 In the second reported case, repeated intrauterine packed red blood cells transfusions were undertaken ( Â 5), as well as albumin infusion ( Â 2), and fetal hydrops resolved completely. 
